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Abstract
The services sector is subject to a continuous transformation process and to technological changes
and innovations; in the last few years the emergent Service Science Management and Engineering
(SSME) discipline did several attempts in developing theories and explaining the service industry’s
phenomena. The present paper, which is theoretically grounded in the Work Systems Theory, aims at
describing the ongoing situation of Service Science applications in specific services industries. We
hereby present a study, conducted on 24 academic papers that deal with different applications
belonging to the Service Science domain, that provides a classification of each application according
to: which part of the Service Science domain it involves, which specific industrial sector it belongs to
and finally on which operational level, of a company’s organizational structure, it can be positioned.
Although this study cannot describe the whole services sector and all its trends and characteristics, it
provides an emblematic description of what the Service Science Management and Engineering
discipline means in different industrial fields and which are the main trends and issues related to some
specific industrial sectors.
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INTRODUCTION

Given the facts that: (1) in the most developed countries such as US or European countries about 75%
of the economy is in the services sector (Larson, 2008) and (2) Service Science Management and
Engineering (SSME) is being globally recognized as the discipline which studies the service systems
and their evolution and interactions (Maglio and Spohrer, 2008), the contribution of this paper is in the
direction of describing which kind of topics and disciplines in the broad domain of Service Science are
actually applied in the services sector and what is the role of the Information Systems discipline within
these applications.
The structure of the global economy is changing: the services sector is continuously growing and
expanding (Hidaka 2006, Glushko 2008). Meanwhile, also the manufacturing sector is undergoing a
radical change, the so called “servitization”: a great number of companies are moving their
competitive focus to the development and delivery of services, on top of their traditional phisycal
goods (Neely, 2007). The principles of the Service Dominant Logic (Vargo and Lusch 2006) are being
applied in many industrial sectors thus transforming the global economy and – in particular - the
services industries.
The word service can be defined in several ways and the literature is rich in definitions of this concept.
In this paper we will adopt a quite recent definition that is suitable to cover a wide range of services
and is the result of a deep analysis and discussion: “Service is the application of competences
(knowledge, skills and resources) by one entity for the benefit of another entity in a non-coercive
(mutually agreed and mutually beneficial) manner” (IfM and IBM 2008). A second, essential,
definition is the one of service system: “... a dynamic value co-creation configuration of resources,
including people, organizations, shared information (language, laws, measures, methods), and
technology, all connected internally and externally to other service systems by value propositions.
(Spohrer et al. 2008). Finally, Service Science is “the discipline that studies the interaction and
evolution between service systems, that takes place through services, exchanged in order to create
value” (Maglio and Spohrer 2008).
Matching the three definitions highlights the relationship between Service Science and the services
industry. Taking for example the banking sector, each banking company can be seen as a service
system that delivers and receives services to and from other service systems (also belonging to
different sectors) or to the final customers.
The domain of Service Science is very broad and recently many attempts have been made in proposing
frameworks and theories that aim to map the domain of the discipline, define its boundaries and its
relationships with other disciplines such as computer science, information systems, business and social
sciences. In this paper we use the opposite approach: we observe the services sector through the lens
of the Service Science. The present research is therefore a descriptive study, whose purpose is to
describe the services sector and the implications of for the Information Systems discipline.
The rest of the paper is structured as follows: in the next paragraph we present the conceptual
foundations and the theoretical background of our study, i.e. the domain of Service Science and the
characteristics of the services sector. Then we propose and describe the classification criteria for the
analysis of the services sector. Subsequently we introduce the classification and analysis of 24
academic papers discussing the application of Service Science concepts within companies belonging
to the services industry and finally we formulate and discuss the outcomes of this analysis. The final
paragraph describes limitations and future developments of the present research.

2

THEORETICAL BACKGROUND

The present research belongs to the stream of studies about service systems. The starting point of this
paper is the Work Systems Framework that provides a clear picture and a structured way for thinking
of systems as service systems. A work system is a system in which human participants and/or

machines perform work using information, technology and other resources to produce products and/or
services for internal or external customers. A Service System is a work system that produces services
for customer and every work system that produces products and services for people other than system
participants is a service system (Alter, 2010).
2.1

The Service Domain Framework

Service Science is not limited to the study of service systems as work systems but includes many
different research areas that are described in detail in a framework called Service domain framework
(SDF). SDF has been recently proposed by Alter (2009) with the objective of mapping the entire
Service Science domain (Figure 1).
One of the noteworthy implications of this framework is that it allows positioning all the subdisciplines involved in Service Science, and – specifically – the Information System discipline through
the Service Science lens. An information system can be seen as a work system whose processes and
activities are devoted to processing information, thus the IS discipline is associated with two of the
branches identified by the SDF (Alter 2009):
• services as computerized tools, that is focused on the issues related to the relationship with a user
and a whatever IT artifact, without considering the business situation and the work system whose they
belong to;
• application software suites, that deals with users and IT composite application that support a part
of an enterprises (seen as a work system) and of its processes or functions.

Figure 1: the SDF and the disciplines associated with its specific areas (S. Alter, 2009)
2.2

The classification criteria

As anticipated in the introduction, this paper presents a review study, where a set of selected papers
were classified with the aim to achieve a better understanding of the services industry. Three criteria

for the classification of the papers were identified: 1) the SDF, 2) the organizational levels and 3) the
services specific industry they belong to.
The SDF (described in Alter 2008, Alter 2009, Alter 2010), proposes an accurate and unambiguous
classification of the domain of Service Science, thus it represented the natural first classification
criteria of our study. A great advantage of the SDF is that through its application we’ve been
immediately able to identify whether the topic of a paper fell under the domain of Service Science or
not. Secondly, one must note that in many of the reviewed papers the impact and influence of the
application was in a different area rather than in the area where the application was developed and
implemented. Therefore we differentiated the classification of the area of the application itself and of
the area of its impact, in order to highlight the synergies within the Service Science domain and
between the different areas. For example, one of the analyzed papers deals proposes a new
methodology for the implementation of a Service Oriented Architecture and describes the effects of
this implementation in the benefits of the interaction of the user with the new implemented software.
We classified the action area of the SDF for this paper as “service as computer-computer interaction”,
and the impact area as “service as computerized tool”.
In order to give a further characterization to the applications we analyzed, we introduced another
classification criterion: the company’s organizational level on which the application described in the
paper has its impact. In doing this we relied on Anthony’s classification scheme for managerial
activities (Anthony 1965). The Anthony’s pyramid distinguishes three levels: 1) Strategic planning,
that involves all the processes of deciding on objectives of the organization and on the resources used
to attain these objectives; 2) Management control, that involves all the processes by which managers
assure that resources are obtained and used effectively and efficiently in the accomplishment of the
organization’s objectives; 3) Operational control, that includes all the processes of assuring that
specific tasks are carried out effectively and efficiently.
In our analysis we positioned each paper according to the organizational level it deals with, detailing
also whether the paper focuses more on the description of the specific application or on the
implications of the application on some parts of one or more organizations. This “enrichment” of the
SDF allowed us to add a criterion to our classification and investigate the possible relationships
between the areas described in the service domain and the three organizational levels.
As a third criterion we adopted the “International Standard Industrial Classification of All Economic
Activities” (ISIC). This classification has been officially released in 2008 by the “United Nations
Statistics Division” (the version we used, ISIC rev.4, for further information please refer to
http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=17) and nowadays represents the worldwide point
of reference in classifying industrial sectors. The classification defines some macro-sectors belonging
to the services sector, such as Education, Financial and Insurance activities, Public Administration and
Defence and many others. Each macro-sector is identified by a letter, then sub-divided in other
specific sectors (identified by a number).
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3.1

THE CLASSIFICATION AND ITS RESULTS
The classification process

The core part of the present study was the classification and analysis of 24 academic papers related to
Service Science and the services industry. The study, that will be expanded in the future, takes in
consideration a small number of papers, which however appears sufficient to elaborate conclusions on
some specific services sectors and highlight some areas of interest for Service Science, studied and
applied in some industrial fields.
The most of the papers analyzed belong either to Service Science related Journals or to AIS
conferences. At this stage, we limited our analysis to 24 papers. Initially we had reviewed about 200
papers related to Service Science topics, and then we selected them according to the following
principles: (1) we avoided analyzing two or more papers dealing with very similar topics within the
same industry, (2) we excluded papers dealing with topics firmly contained in the SDF (and not just

partially), (3) we decided not to limit our analysis to a few specific services sector, but we included the
most of them, and (4) we kept constant the ratio between the number of papers analyzed related to an
industry and the total number of papers inherent to that industry we had identified in the initial review.
The process of evaluation and classification of each application contained in the papers towards the
three criteria was very challenging and required great effort. In order to prove that this process has not
been ambiguous and arbitrary we wrote for each article the reasons that led us to include it in some
specific areas of the SDF and operational levels (for reasons of available space we cannot report in this
paper the details of the classification process and the motivations associated with the classification of
each paper, such documentation is available under request to the authors). In the following table we
report title and author of the article (the full reference is at the end of the paper) and the classification
according to the three criteria.

Table 1. Classification of the papers
3.2

Results

Not all the industrial sectors belonging to the services sector were considered. In some sectors (e.g.
“arts, entertainment and recreation”, “real estate activities” and “electricity, gas, steam and air
conditioning supply”) we were not able to find any paper dealing with some topic inherent to Service
Science. In some other sectors (e.g. “wholesale and retail trade”, “public administration and defence”

and “financial and insurance activities”) we found plenty of papers proposing possible applications of
Service Science, but - according to the selection principles explained above - we limited their number
to four out of the twenty-four analysed.
By positioning each paper in the SDF and identifying both the area in which the content of the paper
applies (the so called “action area”) and the area in which the application described has its influence
(the so called “impact area”) we were been able to draw a picture of which are the more frequent
synergies that take place within different areas of the Service Science domain. Figure 2 illustrates the
synergies, each number stands for the number of papers with the same synergy.
An interesting result is that 9 papers of 24 describe applications that act in the area of “service as
computerized tools” and which have their impact in the area of “service as work system”. This
indicates that a good number of Service Science articles deal with topic that are familiar to the
Information Systems discipline, because the area “service ad computerized tool” contains those paper
which describe the interaction between a user and a software or more generally an IT artefact. Even
more interesting is that for all these 9 papers the application described is not limited just to the
human-computer interaction, but influences the whole structure of the work system, (which is usually
a company, belonging to different specific services sector). The topics of the most of these 9 papers
deal with business process modelling or with the general theme of business and IT alignment.
This result led us to two considerations. Firstly, the Information Systems discipline appears strictly
related in the Service Science discipline and brings its benefits on the whole structure of a work
system, (but apparently not on a network of work systems or supply chain). This does not mean that
there is a complete overlap between the Information System discipline and Service Science (on the
contrary, we found many papers dealing with IS topics that could not be included in the SDF),
nevertheless we verified there is a significant intersection between the two disciplines limitedly to
some consistent and relevant topics and applications. Secondly, the SDF proved to be a correct and
coherent choice for our study, as the most of these 9 papers has been presented at AIS conferences.

Figure 2. The SDF synergies
As far as Anthony’s operational levels are concerned, the majority of the content of the papers falls
under the operational control category, with a good number in the management control category and
just a few dealing with strategic planning activities. This result seems to indicate that Service Science

is a discipline which deals with few applications that support strategic activities while its focus is on
the tactical and operational levels.
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A NEW SERVICE INDUSTRY?

Another result of our review and analysis is that we’ve been able to highlight some trends and
applications within a relevant subset of sectors of the services industries.
4.1
•

•

•

•

•

•

•

The outcomes through the lenses of the industry segments
Wholesale and retail trade: In this sector we’ve been able to identify a great number of Service
Science related papers, however these papers were dealing with significantly diverse topics and
we have not been able to recognize a general trend or identify a specific area of the service domain
that is predominant. Our results indicate the presence of applications that aim to improve the
processes of value co-creation and the interaction between service systems; moreover we
discovered a good number of applications with the aim of developing IT services and improve
internal performances. From an organizational point of view the most of these applications are
targeted to the operational activities as they want to improve a collection of specific tasks that are
different one from the other.
Transportation and storage: the study revealed in this sector (similarly to the previous one)
several Service Science applications. Most of them are directed to improving the interactions
between service systems and so the value co-creation, in order to improve the performance of
these work systems in the global market and economy. The applications mainly impact the
operational level (similarly to the previous sector).
Accommodation and food service activities: In this sector we’ve been able to find just one
paper, thus suggesting that this industry is not very influenced by Service Science applications.
The paper deals with business process modeling, and the application is directed to improve the
performance of the service system.
Information and communication: the examined papers related with this sector are particularly
misleading. It is worth noting that we took in consideration just those papers describing
applications specifically designed for companies belonging to this industry. Several of the
reviewed papers deal with the technological content of the application, thus they were not taken
into account. Therefore only a limited number of papers are focused on this sector and all of them
deal with technical topics belonging to the “service as computer-computer interaction” and
positioned at an operational level (such as SOA or IT platforms implementations) that bring
diverse benefits to the service system analyzed.
Financial and insurance activities: This sector contains a good quantity of Service Science
related papers and many of them focus on the topic of business – IT alignment, thus falling under
the Information Systems domain. A typical application is the improvement of the performance and
innovation of a Service System through process re-engineering and through the study of the
interaction between a user and the IT that supports some specific processes. Differently from the
sectors previously listed, the applications analyzed impact all the three organizational levels: a
good number of tactical applications designed to help managers in the efficient use of the
resources in order to meet objectives.
Professional, scientific and technical services: This category is very wide and actually contains
companies operating in different fields, such as, among others, legal and accounting activities,
scientific research and development, architectural and engineering activities. We’ve been able to
find a small number of articles belonging to this industry (that is in reality a “patchwork” of
industries) dealing with diverse topics, such as the alignment between Information Systems and
business or the problem solving within professional services, surprisingly all of the articles where
dealing with meeting company’s objectives and not directed in improving specific activities and so
positioned at a strategic and tactical level.
Public administration and defense: surprisingly, this sector contains a high number of very
similar applications, based on the study of the relationships between users and IT services, in order

•

•

4.2

to redesign business processes and improve the performance of a Service System. Applications in
this sector are equally distributed between those that aim at improving the efficiency of single
activities (impact on the operational level) and the aim of manage activities and processes in order
to reach the objective of the service systems (impact on the tactical level).
Education: this sector, similarly to the previous one (although present in a fewer number of
papers) highlights a trend towards the study of the relationships with user and final customer of
the service delivered and the IT applications which deliver the service; all the application analyzed
in this sector have an operative target.
Human health and social work activities: In this industry we’ve been able to find just a couple
of papers dealing with Service Science subjects studying the relationship between user and IT in
order to improve the performance of a Service Systems and reach company’s objectives (tactical
level).
The outcomes through the lenses of the operational levels

As far as the operational levels are concerned, we hereby clarify and provide some examples of what
is the content of the papers analyzed in each of the level of Anthony’s pyramid:
• Operational control: at the operational control (or operative) level the most of the papers and the
industry dynamics analyzed regard the development of new IT services or IT platforms and
architectures especially through innovative methodologies and techniques. These new services
developed will have their impact on processes automation and optimization and on the
improvement of the performance of the Service System. A topic of interest of several papers has
been the study of the relationships between the new IT services development and the user which
will benefit of them. Figure 3 shows the distribution of the papers analyzed belonging the
operational control level in the SDF.

Figure 3. Distribution on the SDF of the papers at an operational control level
•

Management control: In more than one paper, the application presented can be positioned at a
typical operational level but the corresponding benefits are mainly at a management control level.
For this reason some papers are “borderline”, others have been included in the operational control
level just because their main focus was in the description of the application rather than in the
description of its results. So at a management control (or tactical level), many articles deal with
the same subjects described for the operational level, seen from a different perspective. In other
words, papers at this level focus their attention on the decisional implications of the new services
development for managers rather than on the process of development itself; moreover a few

•
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number of papers, especially in the wholesale and retail and in the transportation sector deal with
some application that aims to improve the transaction and the relationships between service
systems.
Strategic planning: The strategic planning level is the one that, according to our study, is
apparently less affected by Service Science topics. The few applications analyzed at this level deal
with the business-IT and IS alignment from a high level point of view and their contribution is
directed towards the definition of strategic objectives that are adequately supported by an IT
infrastructure and by the structure of the whole service system.

CONCLUSIONS, LIMITATIONS AND FUTURE WORKS

This descriptive study had the purpose to explore and investigate on a very wide topic and answer to
the question what Service Science means in the services sector?
After the selection and detailed analysis of 24 out of about 200 Service Science related papers we have
been able to classify the main Service Science applications within different specific industries
belonging to the services sector. The main contribution of the present study has been in the
identification of which kind of phenomena and dynamics included in the domain of Service Science
are typical of each specific services sector and in the description of what these phenomena consist.
The choice of limiting the analysis to the three criteria allowed us to investigate the relationships
between them and arrive to conclusions on what is happening in some specific service industries,
considering the Service Science area and operational level the content of the papers involves.
This paper can be a starting point for future research with explanatory or predictive goals about some
of these specific phenomena or about the evolution of the Service Science discipline in a specific
industry. From a pragmatic point of view our study described some of the Services sector through the
Service Science lens and can be helpful also to practitioners that want to have a different perspective
about what is happening in their field. Moreover, in the existent literature, Service Science has always
been considered as a broad and theoretical topic and this study attempts to clarify and explain the link
between this discipline and the services sector.
However we are also aware of the following limitations of this paper.
First of all the literature review needs to be expanded, as, even if we took in consideration a consistent
number of abstracts we performed a deep analysis on just a subset of them, secondly we obtained
different results in different specific industries: if some of them seem to have clear trends and many
Service Science applications, other are less discussed in literature or contain a range of Service
Science applications very different one from the other, finally we need to investigate more in the
relationships between Service Science and other disciplines different from IS, in order to analyze
which business, social sciences or computer science applications and areas of research fall completely
in the Service Science domain and how the Services sector is influenced by them.
So our future efforts will be in directed in expanding our review and analysis to other Service Science
related paper, especially taken from business and computer science conferences and journals in order
to confirm and enrich the results that we’ve been able to achieve for each industry during this research
and subsequently to examine in detail one or more Service Science phenomena or one or more specific
industry and develop a explanatory or prescriptive study on it.
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